A circumcision was planned for a four-month-old infant under local anesthesia. After the application of lidocaine, the infant stopped crying, and then generalized tonic-clonic convulsions and a diffuse erythematous rash developed. The patient was immediately monitored, ventilation was provided, and 1 mg midazolam was given intramuscularly. After insertion of a cannula, sodium thiopental 50 mg was given intravenously, the patient' s convulsions were controlled, and endotracheal intubation was performed. The patient was extubated 30 minutes later. However, the patient was re-intubated due to his noisy breathing, and 10 mg prednisolone was given intravenously due to mild edema seen in the larynx during endotracheal intubation. Two hours after the second intubation, the patient started to breath spontaneously and opened his eyes; he was extubated and transferred to the intensive care unit. Two days later the patient was discharged. Systemic toxicity to the local anesthesia was considered in this patient. All precautions need to be considered during the application of local anesthesia in pediatric patients, including proper indication, monitoring of the patient in the preoperative period, establishment of venous access, and readiness to apply cardiopulmonary resuscitation in the event of local anesthetic toxicity. The maximum dose of local anesthesia should be considered and it should be diluted during application.
Introduction
Local anesthetic drugs, which are usually accepted as safe, may cause toxic effects if overdose occurs or in the case of inappropriate use. There are two systems involved when local anesthetics display toxicity: the central nervous system (CNS) and the cardiovascular system (CVS). Firstly, excitation indications such as convulsions occur followed by inhibition indicators such as apnea and loss of consciousness in the CNS. However in the CVS, the first indication is tachycardia and hypertension followed by bradycardia, hypotension, and asystole. [1] [2] [3] Lidocaine, one of the most commonly used local anesthetics, has an anticonvulsive effect at low doses and it is used to treat seizures in pediatric patients. However, it can cause convulsions if it is used at high doses. [4] We present here the systemic toxicity related to local anesthesia that developed in a 4-month-old infant who was undergoing circumcision under local anesthesia.
Case Report
A circumcision was planned for a four-month-old, 8.9 kg male infant under local anesthesia by the surgical team. Local anesthesia with lidocaine was provided under operation room conditions. Before starting the surgical process, the patient stopped crying and started to have abnormal behavior such as shaking; the anesthesia teams were immediately informed. It was reported after evaluation that the patient had lost consciousness, had generalized tonic clonic convulsions and widely distributed erythematous rash on his whole body and his jaw was also locked. The surgical team stated that they used 2.5 ampoules from 2% lidocaine simplex. Local anesthetic toxicity and allergic reaction were considered as possible causes. The patient was monitored and his ventilation was immediately provided by 100% O 2 mask and the blood vessel way was cut down. The heart rate of the patient was 170 beats/min, and his SpO 2 was 95%. Until the cannula was placed vascularly, 1 mg midazolam was given intramuscularly to help combat his convulsions. The intravenous line was then provided endotracheal intubation was performed, but the first try was unsuccessful due to the patients locked jaw. After the placement of the intravenous cannula, 50 mg of intravenous sodium thiopental was given and the patient's convulsions were controlled. Mechanical ventilation was continued by endotracheal intubation. By listening, breath sounds were normal and the rash on his skin disappeared on its own. The spontaneous breath became normal approximately 15 minutes later after applying sodium thiopental and he was extubeted approximately 30 minutes later due to the reaction of endotracheal tube. After extubation, the patient was re-intubated owing to his noisy breathing and because he was not quite conscious. 10 mg prednisolone was given intravenously due to light odemateuse seen in the larynx during endotracheal intubation. Two hours later after the second intubation, the patient started to breath spontaneously and opened his eyes; he was extubated and transferred to the intensive care unit. Two days later the patient was discharged after he was followed one day in the ICU.
When the story of the patient was evaluated retrospectively it was established that the patient had general anesthesia for cystoscopic manipulation because of vesicoureteral reflux 2 months prior to his planned circumcision. It was evaluated as ASA-I during the preoperative period and it was observed that there was no negativity during anesthesia. The patient had no known disorders including convulsion in the anamnesis obtained from his family. 2.5 ampoules from 2 ml of 2% lidocaine were applied which translates to 100 mg and an 11 mg/kg lidocaine dose.
Discussion
Different anesthesia methods such as general, local, caudal anesthesia, and dorsal penile block can be performed for circumcision application according to the preference and experience of the surgeon and anesthetist. [5] [6] [7] [8] In our clinic, the surgeons prefer to apply local anesthesia depending on the patient's age and orientation or they call us for anesthesia application. In this patient, the surgical team applied local anesthesia without monitoring the patient and inserted an intravenous cannula into the patient. Local anesthesia application without preparation in a patient without cooperation may cause delayed interferences leading to possible complications. How-ever, the patient's life was saved because the application was done in operating room conditions. Local anesthetics drugs are usually accepted as safe but they can cause toxic effects when not used appropriately and overdose occurs. The potency of lidocaine and its non-desired effects on cardiac contractility is one in four, and its adverse effects on the CVS occur in one out of sixteen patients compared to bupivacaine. The probability that the ECG will become normal is one in eight when using lidocaine compared to bupivacaine. Therefore, it can be stated that the toxic effects of lidocaine is less than bupivacaine. [9, 10] It is known that the maximum dose of the simplex form of lidocaine was 4.5 mg/ kg while 7 mg/kg for the adrenaline form in adults. [11] But, in pediatric population, dose of lidocaine is 3 mg/kg. [12] Approximately 11 mg/kg dose without adrenaline was applied to our patient. That means the local anesthetic toxicity was developed owing to overdose.
It was stated that using lidocaine with distinct application techniques can cause the development of systemic toxicity in pediatric patients. Some of these results come from performing on body areas where absorption is high and the others are due to overdose use. [2, 10, 13] Benzodiazepines are the first line of anticonvulsants for treatment of acute seizures. Diazepam is one of the most frequently used benzodiazepines both intravenously as well as rectally. It cannot be used intramuscularly as it is a lipophilic agent with erratic intramuscular absorption. Thus in a convulsing child, precious time is spent on getting an intravenous access or for per rectal catheterization. Midazolam is a lipid soluble benzodiazepine with 3-4 times more potency as diazepam on a milligram-tomilligram basis and can be given IV, rectal or intramuscular. Bio-availability of midazolam is approximately 90% post intramuscular administration. [14] Intramuscular midazolam rapidly terminates seizures in children and adults and it is demonstrated that it is at least as safe and effective as intravenous lorazepam and diazepam. [14] [15] [16] Avarage dose of intramuscular midazolam is 0.12 mg/kg (0.07-0.21). [16] In our patient, midazolam dose is compatible with the average dose.
Developing an allergic reaction related to local anesthesia is usually expected when applying ester group local anesthesia. Developing allergic reaction is rare amid group local anesthetics. [1] In our patients erythematous rash occurred on the whole body and disappeared itself. Breath sounds were normal upon listening and there was tachycardia but not hypotension. Therefore, it was not certain whether allergic reaction developed and since there were no symptoms, no intervention was thought to be done. It is thought that the light edematous difference during the second intubation may have been related to traumatized tissues because of contractions and locked jaw of the patient during the first intubation attempt.
All precautions need to be considered during local anesthesia in pediatric patients including proper indication, monitoring of the patient in the preoperative period, opening the blood vessel way, and being ready to apply CPR for the possibility developing local anesthetic toxicity. The maximum dose of local anesthesia should be considered and it should be used by diluting during application.
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